PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 2000-252525 
(43)Date of publication of application : 14.09.2000 

(51)Int.CI. H01L 33/00 



(21) Application number : 11-049229 (71)Applicant : IWASAKI ELECTRIC CO LTD 

(22) Date of filing : 26.02.1 999 (72)Inventor : SUEHIRO YOSHINOBU 

IIJIMA TOSHIMICHI 
HATANAKA MITSUSACHI 



(54) UGHT EMITTING DIODE LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting diode lamp which is equipped 
with a reflection-type light emitting diode as a light source, high in heat dissipating, and 
capable of effectively using optical energy of light which irradiates a light emitting diode 
lamp out of reflected light that is radiated from the light emitting diode and reflected 
from an illuminated body. 

SOLUTION: A light emitting diode lamp is equipped with light emitting diodes 1. a case 
12. sealing material which is filled into the case 12 and seals up the light emitting diodes 
1, and a front heat sink 14 with holes bored corresponding to the light emitting diodes 1. 
The light emitting diode 1 is equipped with a light emitting element, a lead which supplies 
an electric power to the light emitting element, light transmission material which seals 
up the light element and a part of the lead, a concave reflecting surface formed 
confronting the light emitting surface of the light emitting element, and a radiating 
surface which is formed on the rear of the light emitting element. The lead is led out in a 
direction vertical to the center axis of the light emitting diode 1, and the front heat sink 
14 is formed of material excellent in thermal conductivity and reflectivity. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the light emitting diode lamp which has the front heat sink in which two or more light emitting diodes, the case, the closure 
ingredient that closes said light emitting diode while being filled up with the inside of said case, and the hole corresponding to each light 
emitting diode were formed The lead section in which said light emitting diode supplies power to a light emitting device and this light 
emitting device. Said light emitting device, the light transmission nature ingredient which closes a part of lead section, and the concave 
surface-like reflector countered and formed in the luminescence side side of said light emitting device, Said front heat sink is a light 
emitting diode lamp with which it has the radial plane formed in the tooth-back side of said light emitting device, and it is pulled out in 
the perpendicular direction, and said lead section consists of an ingredient with high thermal conductivity and reflection factor to the 
medial axis of light emitting diode. 

[Claim 2] Said front heat sink or case is a light emitting diode lamp according to claim 1 which becomes with a metal with a high 
reflection factor. 

[Claim 3] It is the light emitting diode lamp according to claim 1 or 2 which said light emitting diode forms the perimeter of the radial 
plane section In closing in, and is characterized by arranging said front heat sink at the perimeter section of said radial plane. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/trari_web_cgi_eije?u=http%3A%2F%2Fwww4.ipd 2007/02/08 



JK.i:UUU-Z5ZaZt>,A LUb I AlLtU UbbUKlK I lUNJ 



1/2 ^— V 



* NOTICES * 

JPO &nd INPIT are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the light emitting diode lamp using the reflective mold light emitting 

diode emitted outside, after reflecting the light which a light emitting device emits in a concave surface-like reflector. 

[0002] 

[Description of the Prior Art] the side which closes a light emitting device by light transmission nature resin, and counters this resin as 
light emitting diode in the luminescence side of a light emitting device — a concave surface-like reflector — and the light emitting diode 
of the reflective mold which carried out the mold of the radial plane to the tooth-back side is known well. 

[0003] Moreover, by arranging much this kind of light emitting diodes in matrix, and carrying out a resin seal, the lamp which gave 
waterproofness is used for various applications, and it is used also as the light source for information displays, the light source for 
optical instruments, etc. As shown in drawing 4 , while a light emitting device is mounted on one lead 41a. a wire connects with lead 41b 
of another side electrically and the closure of this light emitting device is carried out as this kind of a light emitting diode lamp to the 
light transmission nature ingredient 42, for example, the transparence epoxy resin of a refractive index 1.5, the radial plane 44 is formed 
in the side which counters said luminescence side at the concave surface-like reflector 43 and tooth-back side. Moreover, said each 
lead is pulled out in the perpendicular direction to the medial axis of light emitting diode 40. 

[0004] And after each light emitting diode 40 is mounted in a substrate 51 and contained by the case 52, while it fills up the inside of a 

case with black resin 53. the closure of it is carried out except for the radial plane 46 of light emitting diode 40 

[0005] 

[Problem(s) to be Solved by the Invention] The light emitting diode of the lens mold which closed the light emitting device on the other 
hand to the light transmission nature resin formed in the shape of a lens is also known. In this kind of light emitting diode, a light emitting 
device is arranged in the center section of resin, and since the lead section which is easy to radiate heat in the heat from a light 
emitting device is prolonged to the down side (substrate side), it does not have the effective path which radiates heat to the exterior of 
light emitting diode in the heat which a light emitting device emits. 

[0006] On the other hand, the lead section which the above mentioned reflective mold light emitting diode is arranged in the location 
where a light emitting device is near on the surface of resin, and is easy to radiate heat in the heat from a light emitting device is the 
height near a front face, and is prolonged in the longitudinal direction. For this reason, it is possible for there to be a path of radiating 
heat outside from the front face of light emitting diode, and to use as the high lamp of heat dissipation nature the heat which a light 
emitting device emits compared with said lens mold light emitting diode. 

[0007] Moreover, when the improvement in the life property of a lamp which mounted said reflective mold light emitting diode, or the rise 

of input power is taken into consideration, it is required that the heat dissipation nature of a lamp should be raised further. 

[0008] It was made in view of the above and this invention aims at offering the light emitting diode lamp which can use effectively the 

light energy of the light irradiated to a light emitting diode lamp among the reflected lights which heat dissipation nature was good, were 

emitted from light emitting diode, using reflective mold light emitting diode as the light source, and were reflected from the irradiated 

object. 

[0009] 

[Means for Solving the Problem] The closure ingredient which closes said light emitting diode while this invention is filled up with the 
inside of two or more light emitting diodes, a case, and said case. It has the front heat sink in which the hole corresponding to each light 
emitting diode was formed. Said light emitting diode A light emitting device, the lead section which supplies power to a light emitting 
device, and a light emitting device and the light transmission nature ingredient which closes a part of lead section. It has the concave 
surface-like reflector countered and formed in the luminescence side side of a light emitting device, and the radial plane formed in the 
tooth-back side of a light emitting device, and to the medial axis of light emitting diode, it is pulled out in the perpendicular direction and 
the lead section is characterized by said front heat sink being an ingredient with high thermal conductivity and reflection factor. 
Moreover, said front heat sink or case becomes with a metal with a high reflection factor. Furthermore, said light emitting diode forms 
the perimeter of the radial plane section in closing in. and said front heat sink is characterized by being arranged at the perimeter 
section of said radial plane. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the example of illustration. The outline front view of the 
light emitting diode used for the light emitting diode lamp whose drawing 1 (a) is 1 operation gestalt of this invention, the outline front 
view of the light emitting diode lamp the A-A line outline sectional view of this light emitting diode and whose drawing 2 (a) of drawing 1 
(b) are the 1 operation gestalten of this invention, and drawing 2 (b) are the central vertical section outline sectional views of drawing 2 

(a). 

[001 1] A light emitting device 2 is mounted on lead 3a, the reflective mold light emitting diode 1 shown in drawin g 1 is electrically 
connected with one lead 3b by the wire 4, and while the closure of this light emitting device 2 is carried out to the ********** 
ingredient 5. for example, the transparence epoxy resin of a refractive index 1.5, the radial plane 7 is formed in the side which counters 
said luminescence side at the concave surface-like reflector 6 and tooth-back side. Moreover, said leads 3a and 3b are pulled out in the 
perpendicular direction to the medial axis of light emitting diode. 
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[0012] And as shown in drawing 2 . after it is mounted in a substrate 1 1 and contained by the case 12 made of PC resin, while light 
emitting diode 1 fills up the inside of a case 12 with the thermally conductive high black epoxy resin 13 comparatively as a closure 
ingredient, the closure of it is carried out except for the radial plane 7 of light emitting diode 1. Furthermore, the front heat sink 14. for 
example, a thin aluminum plate, in which the hole 8 corresponding to the radial plane 7 of each light emitting diode was formed is stuck 
on the front face (top face of drawing 2 (b)) of the light emitting diode lamp 1 through adhesives etc. 

[001 3] Thus, a light emitting diode lamp can raise waterproofness and moisture resistance by light emitting diode's being contained by 
the case made of PC resin, and the closure being carried out with an epoxy resin. 

[0014] The heat with which each lead is pulled out in the perpendicular direction to the medial axis of light emitting diode near the radial 
plane, and the light emitting device emitted the above mentioned reflective mold light emitting diode is mostly conducted in accordance 
with a lead. For this reason, the remarkable heat dissipation effectiveness can be acquired only by sticking an aluminum plate on a lamp 
front face. 

[0015] In addition, according to the experiment, compared with the lamp, it was checked conventionally that lamp skin temperature falls 
by about 5 degrees C. 

[0016] Although said embodiment explained the aluminum plate as a front heat sink, not only aluminum but heat dissipation nature is 
good, and what is necessary is just the metal excellent in workability. Moreover, if the thermal conductivity of a ceramic ingredient etc. 
is a good ingredient, it will not restrict to a metal. Furthermore, although explained as a case made of resin, it is good also as a case 
made from metals, such as aluminum. When it considers as an aluminum case, the heat dissipation nature from a case side face become; 
large, and can make heat dissipation nature of a lamp better. 

[0017] Next, other embodiments concerning this invention are explained. Drawing 3 (a) is the outline front view of a light emitting diode 
lamp, and dra win g 3 (b) is the central vertical section outline sectional view of dra win g 3 (a). By attaching the same notation, the same 
components as drawing 1 and drawing 2 omit the explanation. 

[0018] That the reflective mold light emitting diode lamp shown in drawin g 3 is different from the lamp shown in drawing_2 is a point 
which has arranged the aluminum plate 21 as a front heat sink around each light emitting diode 1, and has fitted into the front face of 
the lamp except a radial plane 7. This is because the perimeter of the radial plane section of each light emitting diode is pressing hard 
and an aluminum plate can be arranged in the perimeter section of a radial plane. This lamp is closed with an epoxy resin etc., where the 
aluminum plate 21 is attached to the substrate 12 which mounted each light emitting diode. Since spacing of a lead and an aluminum 
plate can be narrowed while being able to simplify by this the activity which sticks an aluminum plate, improvement in heat dissipation 
nature can be aimed at. 

[0019] in addition — although, as for an epoxy resin, the adhesive property can perform adhesion with an aluminum plate sufficient also 
by what has a smooth front face since it is large — the front face of an aluminum plate — rough **** — the increase of adhesion area, 
bond strength, and endurance can be increased by things etc. 

[0020] In addition, this invention is not limited to the above-mentioned operation gestalt, and various modification is possible for it within 

the limits of the summary. 

[0021] 

[Effect of the Invention] As explained above, according to this invention, heat dissipation nature is good and the absorption of light can 
obtain the light emitting diode lamp which there are and irradiates light energy efficiently to an irradiated object. [ few ] Moreover, 
workability is good and the lamp excellent in the heat dissipation property is obtained. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to amelioration of the light emitting diode lamp using the. reflective mold light emitting 
diode emitted outside, after reflecting the light which a light emitting device emits in a concave surface-like reflector. 
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PRIOR ART 



[Description of the Prior Art] the side which closes a light emitting device by light transmission nature resin, and counters this resin as 
light emitting diode in the luminescence side of a light emitting device — a concave surface-like reflector — and the light emitting diode 
of the reflective mold which carried out the mold of the radial plane to the tooth-back side is known well. 

[0003] Moreover, by arranging much this kind of light emitting diodes in matrix, and carrying out a resin seal, the lamp which gave 
waterproofness is used for various applications, and it is used also as the light source for information displays, the light source for 
optical instruments, etc. As shown in drawing 4 , while a light emitting device is mounted on one lead 41a. a wire connects with lead 41b 
of another side electrically and the closure of this light emitting device is carried out as this kind of a light emitting diode lamp to the 
light transmission nature ingredient 42, for example, the transparence epoxy resin of a refractive index 1.5, the radial plane 44 is formed 
in the side which counters said luminescence side at the concave surface-like reflector 43 and tooth-back side. Moreover, said each 
lead is pulled out in the perpendicular direction to the medial axis of light emitting diode 40. 

[0004] And after each light emitting diode 40 is mounted in a substrate 51 and contained by the case 52. while it fills up the inside of a 
case with black resin 53. the closure of it is carried out except for the radial plane 46 of light emitting diode 40. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to this invention, heat dissipation nature is good and the absorption of light can 
obtain the light emitting diode lamp which there are and irradiates light energy efficiently to an irradiated object. [ few ] Moreover, 
workability is good and the lamp excellent in the heat dissipation property is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The light emitting diode of the lens mold which closed the light emitting device on the other 
hand to the light transmission nature resin formed in the shape of a lens is also known. In this kind of light emitting diode, a light emitting 
device is arranged in the center section of resin, and since the lead section which is easy to radiate heat in the heat from a light 
emitting device is prolonged to the down side (substrate side), it does not have the effective path which radiates heat to the exterior of 
light emitting diode in the heat which a light emitting device emits. 

[0006] On the other hand, the lead section which the above mentioned reflective mold light emitting diode is arranged in the location 
where a light emitting device is near on the surface of resin, and is easy to radiate heat in the heat from a light emitting device is the 
height near a front face, and is prolonged in the longitudinal direction. For this reason, it is possible for there to be a path of radiating 
heat outside from the front face of light emitting diode, and to use as the high lamp of heat dissipation nature the heat which a light 
emitting device emits compared with said lens mold light emitting diode. 

[0007] Moreover, when the improvement in the life property of a lamp which mounted said reflective mold light emitting diode, or the rise 

of input power is taken Into consideration, it is required that the heat dissipation nature of a lamp should be raised further. 

[0008] It was made in view of the above and this invention aims at offering the light emitting diode lamp which can use effectively the 

light energy of the light irradiated to a light emitting diode lamp among the reflected lights which heat dissipation nature was good, were 

emitted from light emitting diode, using reflective mold light emitting diode as the light source, and were reflected from the irradiated 

object. 
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MEANS 



[Means for Solving the Problem] The closure ingredient which closes said light emitting diode while this invention is filled up with the 
inside of two or more light emitting diodes, a case, and said case. It has the front heat sink in which the hole corresponding to each light 
emitting diode was formed. Said light emitting diode A light emitting device, the lead section which supplies power to a light emitting 
device, and a light emitting device and the light transmission nature ingredient which closes a part of lead section. It has the concave 
surface-like reflector countered and formed in the luminescence side side of a light emitting device, and the radial plane formed in the 
tooth-back side of a light emitting device, and to the medial axis of light emitting diode, it is pulled out in the perpendicular direction and 
the lead section is characterized by said front heat sink being an ingredient with high thermal conductivity and reflection factor. 
Moreover, said front heat sink or case becomes with a metal with a high reflection factor. Furthermore, said light emitting diode forms 
the perimeter of the radial plane section in closing in, and said front heat sink is characterized by being arranged at the perimeter 
section of said radial plane. 
[0010] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the example of illustration. The outline front view of the 
light emitting diode used for the light emitting diode lamp whose drawing 1 (a) is 1 operation gestalt of this invention, the outline front 
view of the light emitting diode lamp the A-A line outline sectional view of this light emitting diode and whose drawing 2 (a) of drawing 1 
(b) are the 1 operation gestalten of this invention, and drawin g 2 (b) are the central vertical section outline sectional views of drawing 2 
(a). 

[001 1] A light emitting device 2 is mounted on lead 3a, the reflective mold light emitting diode 1 shown in drawing 1 is electrically 
connected with one lead 3b by the wire 4, and while the closure of this light emitting device 2 is carried out to the ********** 
ingredient 5, for example, the transparence epoxy resin of a refractive index 1.5, the radial plane 7 is formed in the side which counters 
said luminescence side at the concave surface-like reflector 6 and tooth-back side. Moreover, said leads 3a and 3b are pulled out in the 
perpendicular direction to the medial axis of light emitting diode. 

[0012] And as shown in drawin g 2 . after it is mounted in a substrate 1 1 and contained by the case 12 made of PC resin, while light 
emitting diode 1 fills up the inside of a case 12 with the thermally conductive high black epoxy resin 13 comparatively as a closure 
ingredient, the closure of it is carried out except for the radial plane 7 of light emitting diode 1. Furthermore, the front heat sink 14, for 
example, a thin aluminum plate, in which the hole 8 corresponding to the radial plane 7 of each light emitting diode was formed is stuck 
on the front face (top face of drawing 2 (b)) of the light emitting diode lamp 1 through adhesives etc. 

[0013] Thus, a light emitting diode lamp can raise waterproofness and moisture resistance by light emitting diode's being contained by 
the case made of PC resin, and the closure being carried out with an epoxy resin. 

[0014] The heat with which each lead is pulled out in the perpendicular direction to the medial axis of light emitting diode near the radial 
plane, and the light emitting device emitted the above mentioned reflective mold light emitting diode is mostly conducted in accordance 
with a lead. For this reason, the remarkable heat dissipation effectiveness can be acquired only by sticking an aluminum plate on a lamp 
front face. 

[0015] In addition, according to the experiment, compared with the lamp, it was checked conventionally that lamp skin temperature falls 
by about 5 degrees C. 

[001 6] Although said embodiment explained the aluminum plate as a front heat sink, not only aluminum but heat dissipation nature is 
good, and what is necessary is just the metal excellent in workability. Moreover, if the thermal conductivity of a ceramic ingredient etc. 
is a good ingredient, it will not restrict to a metal. Furthermore, although explained as a case made of resin, it is good also as a case 
made from metals, such as aluminum. When it considers as an aluminum case, the heat dissipation nature from a case side face becomes 
large, and can make heat dissipation nature of a lamp better. 

[001 7] Next, other embodiments concerning this invention are explained. Drawin g 3 (a) is the outline front view of a light emitting diode 
lamp, and drawing 3 (b) is the central vertical section outline sectional view of drawing 3 (a). By attaching the same notation, the same 
components as drawjng 1 and draw ing 2 omit the explanation. 

[0018] That the reflective mold light emitting diode lamp shown in drawing 3 is different from the lamp shown in drawin g 2 is a point 
which has arranged the aluminum plate 21 as a front heat sink around each light emitting diode 1. and has fitted into the front face of 
the lamp except a radial plane 7. This is because the perimeter of the radial plane section of each light emitting diode is pressing hard 
and an aluminum plate can be arranged in the perimeter section of a radial plane. This lamp is closed with an epoxy resin etc., where the 
aluminum plate 2t is attached to the substrate 12 which mounted each light emitting diode. Since spacing of a lead and an aluminum 
plate can be narrowed while being able to simplify by this the activity which sticks an aluminum plate, improvement in heat dissipation 
nature can be aimed at. 

[0019] in addition — although, as for an epoxy resin, the adhesive property can perform adhesion with an aluminum plate sufficient also 
by what has a smooth front face since it is large — the front face of an aluminum plate — rough **** — the increase of adhesion area, 
bond strength, and endurance can be increased by things etc. 

[0020] In addition, this invention is not limited to the above-mentioned operation gestalt, and various modification is possible for it within 
the limits of the summary. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline front view of light emitting diode and this A-A line outline sectional view which are used for the light emitting 
diode lamp which is 1 operation gestalt of this invention. 

[ Drawin g 2] Similarly they are the outline front view of a light emitting diode lamp, and this central vertical section outline sectional view. 

[Drawin g 3] It is the outline front view of a light emitting diode lamp and this central vertical section outline sectional view which are 
other operation gestalten of this invention. 

[Drawing 4] They are the outline front view of the conventional light emitting diode lamp, and this central vertical section outline 
sectional view. 
[Description of Notations] 

1 Light Emitting Diode 

2 Light Emitting Device 
3a, 3b Lead 

4 Wire 

5 Light Transmission Nature Ingredient 

6 Concave Surface-like Reflector 

7 Radial Plane 

8 Hole 

11 Substrate 

12 Case 

13 Black Resin 

14 Front Heat Sink 
21 Aluminum Plate 
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DRAWINGS 



[ Drawin g 1] 
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